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Abstract
Trade reorientation and transition to a market economy in Central
and East European countries have resulted in structural change, i.e. in-
dustrial restructuring and labor reallocation across sectors and regions.
In the 1990s, many transition countries have experienced considerable
decline in output and employment.
In this paper we investigate and explain regional diﬀerentials in em-
ployment change in three transition countries: Bulgaria, Hungary and
Romania. We apply a shift-share analysis using a three-factor decom-
position and assess the role of industry mix (structural component),
region-speciﬁc factors (diﬀerential component) and regional competi-
tiveness (allocative component) in explaining regional diﬀerentials in
employment growth. We ﬁnd that the variance of regional employment
growth is driven almost entirely by region-speciﬁc factors. Industry mix
and regional competitiveness factors play only a minor role in explain-
ing regional employment dynamics in the three countries included in
our study.
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1 Introduction
Since 1990, trade reorientation and the transition to a market economy in Cen-
tral and East European countries (CEECs) have resulted in major economic
restructuring. Centrally planned economies had to adapt their regional and
sectoral production structure to a market-based economic system. This led
to large labor reallocation across sectors and regions. Regional employment
changes can be driven by region-speciﬁc factors or by specialization in certain
sectors, respectively industries of a region. The aim of this paper is to assess
the importance of regional factors on the one hand and of industry speciﬁc
factors on the other hand in explaining regional employment growth diﬀer-
entials in three selected transition countries, namely Bulgaria, Hungary and
Romania.
This analysis is important and policy-relevant for a number of reasons.
First, highly specialized regions are more vulnerable to asymmetric shocks,
since industry demand shocks may become region-speciﬁc shocks. While in
the long term regions may beneﬁt from specialization via productivity growth,
short run adjustment costs could be high in the case of relocation of ﬁrms.
Second, region-speciﬁc shocks trigger diﬀerent adjustment mechanisms. Third,
the analysis of region-speciﬁc shocks should provide insights for the further de-
velopment and co-ordination of regional policies within an integrated Europe.
Previous studies about the roles of national, industrial and regional fac-
tors in explaining regional employment change have established the following
stylized facts. In a seminal paper, Blanchard and Katz (1992) show that in
the US a large proportion of movements in employment growth is common to
all states. In the case of Europe, Decressin and Fatas (1995) show that most
of the dynamics in employment growth is region-speciﬁc which implies that
region-speciﬁc shocks may be important in Europe. In the US, Gracia-Mil` a
and McGuire (1993) ﬁnd that the industrial mix plays an important role in
explaining regional employment growth diﬀerentials. Esteban (2000) shows
that region speciﬁc factors explain most of regional productivity diﬀerentials
in Europe. In transition countries the existing evidence is less conclusive:
while region speciﬁc factors explain regional employment growth diﬀerentials
in Poland, the inherited, industry mix play the major role in countries such as
Hungary and Slovakia (Boeri and Scarpetta 1996).
In this paper, we use sectoral employment data at regional level for the
period 1990-1999 and investigate regional diﬀerentials in employment growth
in Bulgaria, Hungary and Romania. We apply a shift-share analysis using aThis Version: July 30, 2002 3
three-factor decomposition suggested in Esteban (2000) and assess the role of
industry mix (structural component), region-speciﬁc factors (diﬀerential com-
ponent) and regional competitiveness (allocative component) in explaining re-
gional diﬀerentials in employment growth. To our knowledge this is the ﬁrst
contribution bringing empirical evidence on the role of these three components
in explaining regional employment growth diﬀerentials in transition countries.
We ﬁnd that in all the countries investigated the variance of regional em-
ployment growth is driven almost entirely by region-speciﬁc factors. Industry
mix and regional competitiveness factors play only a minor role in explaining
regional employment dynamics in the three countries included in our study.
The remainder of this paper is organized as follows. Section 2 discusses
the three-factor decomposition methodology applied. Section 3 introduces the
data and section 4 describes the summary statistics of regional employment
growth and regional specialization in Bulgaria, Romania and Hungary. The
results we obtain from our shift-share analysis are presented and discussed
in section 5. Finally, in section 6 we formulate the main conclusions of our
ﬁndings as well as their policy implications.
2 Methodological Framework
Regional employment growth diﬀerentials can be analyzed with the shift-share
methodology. Despite reservations and criticisms, the shift-share approach is
the most commonly used method to decompose the regional employment dy-
namics into regional and structural factors (e.g. Patterson (1991), Loveridge
and Selting (1998), Fothergill and Gudgin (1982) and Esteban (2000)).1 Ini-
tially it was used to decompose growth diﬀerentials between a region and
the national average into two components: the growth diﬀerential due to a
better/worse than national average performance of the region; the growth dif-
ferential due to the specialization of the region in fast/slow growing sectors
(Dunn 1960). Esteban (1972) extended the two-factor decomposition to a sum
of three components which could be described as: structural, diﬀerential and
allocative. The structural component indicates the growth share due to the
1One of the points of reservation raised is its lack of an underlying theory (Houston 1967).
One additional major points of critique is that the method is deterministic. We believe that
beside its deterministic nature, the method allows to give an accurate description of actual
employment changes. Furthermore we do not seek to make statements about individual
regions, for which a statistical signiﬁcance test is necessary, but our analysis aims at looking
at variance shares of the diﬀerent components over the entire cross-section.This Version: July 30, 2002 4
specialization (industry mix) of each region. The diﬀerential component, mea-
sures the part of growth due to region speciﬁc factors. Finally, the allocative
component measures the covariance of the two factors and can be interpreted
as regional growth deriving from its specialization in those activities where the
region is most competitive.
In order to disentangle the role of industry mix and region speciﬁc factors
in explaining the regional employment diﬀerentials we compare each region
with a benchmark region having sectoral employment growth rates and indus-
try mix equal to the national average. The diﬀerences between actual and
the benchmark regions with respect to industry mix and sectoral employment
growth capture the importance of these two factors in each region.
g employment growth rate at national level
gj employment growth rate in region j
gi employment growth rate in industry i
E employment at national level
Ej employment in region j
Ei employment in industry i
Eij employment in industry i in region j
sij = Eij/Ej share of employment in industry i in region j in total employment of region j
si = Ei/E share of employment in industry i at national level
gij =
Eij,t+1−Eij,t
Eij,t growth rate of employment in industry i in region j.
Table 1: Notations and deﬁnition of variables.
The diﬀerence between regional and national growth rate, as deﬁned by
equation (1) can be decomposed into three components.







The growth diﬀerential due to the speciﬁc sectoral composition/specialization
of the region j, assuming that sectoral employment growth rates in each region




(sij − si)gi (2)
µj is positive if the region is specialized (sij > si) in sectors with high positive
employment growth rates at the national level and de-specialized (sij < si) in
sectors with low positive employment growth rates. µj is maximum in case
the region j is specialized in the sector with the highest employment growth
nation wide. µj is minimum if the region is specialized in the sector with the
lowest employment change. Equation (2) can be rewritten as:
X
i
sijgi = g + µj (3)This Version: July 30, 2002 5
The term on the left hand side (LHS) is the average employment growth in
region j if regional and national employment growth rates coincide sector by
sector.
The growth diﬀerential due to diﬀerences in employment growth of industry




si(gij − gi) (4)
It can be rewritten as: X
i
sigij = g + πj (5)
The LHS describes the growth rate of the region, if it had the same sectoral
structure. The variable πj therefore describes the part of growth diﬀerence
between the region and the national average, which can be attributed to region-
speciﬁc factors.




(sij − si)(gij − gi) (6)
It captures high employment growth in those regions where a combination
of certain industries and the region speciﬁc advantages lead to higher growth
rates. With these equations it is easy to show that







One way of measuring the role played by each of the shift-share components
in explaining interregional diﬀerences in employment growth is to compute the
relative weight of the variance of each component in overall observed variance.
The variance of gj − g is
var(gj−g) = var(µj)+var(πj)+var(αj)+2[cov(µj,πj)+cov(µj,αj)+cov(πj,αj)]
(8)
Second, the importance of each factor can be assessed looking at the value
of R2 in regressions of total regional employment growth variation on each of
the three factors separately.
gj − g = a + bµj + j (9)
gj − g = a + bπj + j (10)
gj − g = a + bαj + j (11)
We use the results of the regressions as a further check of the results of the
relative variance comparison.This Version: July 30, 2002 6
3 The Data
We use employment data at regional NUTS 3 level for Bulgaria, Hungary and
Romania for the period 1990-19992. Our data set3 contains employment on
sectors of economic activity and on manufacturing branches for 28 regions in
Bulgaria, 20 regions in Hungary and 41 regions in Romania. The sectors of
economic activity include agriculture, industry and services for Bulgaria and
agriculture, industry, construction and services for Hungary and Romania.
Regional manufacturing employment is disaggregated on 14 manufacturing
branches for Bulgaria, 12 manufacturing branches for Romania and 8 manu-
facturing branches for Hungary. The data included in this data set has been
collected from national statistical oﬃces. Employment refers to persons em-
ployed in Bulgaria and Romania and employees only in Hungary. The GDP
growth ﬁgures are taken from the EBRD Transition report, 2001 edition.
The average population size of NUTS 3 regions is similar in Hungary and
Romania while in Bulgaria it is smaller. The average size of NUTS 3 regions
has declined in the period 1990 to 1999 in all three countries. Regional size
diﬀerentials are highest in Hungary and smallest in Romania. Regional size
diﬀerentials have increased in Bulgaria and decreased in Hungary and Roma-
nia.
Bulgaria Hungary Romania
Population 1990 in 1000
average 309.2 514 566
min 155.5 225.4 237.7
max 1202.9 1993.9 2394.3
stdev 216.2 378.6 337.9
coeﬃcient of variation (in %) 69.9 73.7 59.7
Population 1999 in 1000
average 292.5 505 547.8
min 138.8 217.8 239.5
max 1211.5 1838.7 2286.1
stdev 220.2 355 325.1
coeﬃcient of variation (in %) 75.3 70.3 59.3
Table 2: The average size of NUTS 3 regions in Bulgaria, Hungary and Ro-
mania in 1990 and 1999.
Source: Data set REGSTAT, own calculations.
2In Hungary and Romania, data were only available from 1992-1999.
3The data set REGSTAT has been generated in the framework of the project P98-1117-R
undertaken with ﬁnancial support from European Communities PHARE ACE programme
1998.This Version: July 30, 2002 7
4 Regional Specialization and Employment
Change Diﬀerentials
This section aims at understanding the regional employment specialization
and dynamics in the three transition countries. We ﬁrst analyze the evolu-
tion of GDP and aggregate employment ﬁgures, so as to gain insights into
the process of transition. The evolution of sectoral employment shares in
the economy describes the process of economic restructuring in the transition
countries. The tables, presenting the coeﬃcient of variation of employment,
employment growth and industry shares, allow us to asses the regional varia-
tion of these variables. We ﬁnd considerable regional variation in employment
change, which we then decompose in the next section using a shift-share anal-
ysis.
4.1 Bulgaria
Bulgaria has experienced large losses in GDP and employment since the be-
ginning of transition (EBRD 2001). While GDP per capita was more than
1500 US$ in 1990, it declined to 1150 US$ in 1994 and to similar values again
in 1996. Figure 1 shows the evolution of real GDP and employment growth
in Bulgaria in the 1990s. GDP and employment growth moved together dur-
ing most of the 1990s. Only in 1999, employment decreased although GDP
increased.
Figure 1: Real GDP and employment growth in Bulgaria.
The large losses in GDP were accompanied by signiﬁcant restructuring
across sectors. The share of the industrial sector in total employment decreasedThis Version: July 30, 2002 8
dramatically during the 1990s, falling from over 45 percent to 28 percent in
1999. The share of industry in GDP also decreased from 33 percent to 25
percent (EBRD 2001). At the same time, the service sector share continuously
increased during the 1990s and so did the agricultural sector’s. In absolute
Figure 2: Sectoral shares in total employment in Bulgaria.
Figure 3: Sectoral employment growth in Bulgaria.
terms, the industry sector continuously lost employment during the 1990s.
From 1990 to 1999, industrial employment decreased from 1.9 million to 0.9
million. The shrinkage of industrial employment was most dramatic in the
initial phase of transition. Employment in the service sector decreased slightly
from 1.47 million to 1.40 million, while employment in the agricultural sector
increased from 0.75 to 0.79 million.This Version: July 30, 2002 9
Variable Obs Mean Std. Dev. Min Max coeﬀ. of variation
Total regional employment 280 119156.7 91630.29 41921 580041 76.9
Sectors
Agriculture 280 27201.43 12226.58 2125 93867 44.9
Industry 280 43360.85 35239 9180 260037 81.3
Service 280 48594.38 57316.7 17758 382675 117.9
Regions 28
Shares
Agriculture 280 0.272 0.096 0.013 0.479 35.2
Industry 280 0.357 0.083 0.179 0.587 23.3
Service 280 0.371 0.067 0.277 0.731 17.9
Growth
Total regional employment 252 0.003 0.503 -0.785 7.369 15489.7
Agriculture 252 0.075 0.788 -0.920 11.757 1052.6
Industry 252 -0.047 0.442 -0.839 6.173 -942.1
Service 252 0.047 0.865 -0.847 13.355 1858.1
Table 3: Summary statistics for regional employment in Bulgaria.
On the regional level, the summary statistics (see Table 3) reveal consider-
able variation in employment shares and growth. The map (Figure 16 in the
appendix) shows the spatial variation of employment growth during the 1990s.
Some regions have lost more than 20 percent of their initial employment in the
course of the 1990s! For the whole period considered, the lowest share for agri-
culture, was 1.2 percent in 1992 in Blagoevgrad, while the highest share was
47.9 percent in Silistra in 1999. The coeﬃcients of variation4 range between
18 and 35 percent for the employment shares, for growth rates they are con-
siderably higher in absolute values with up to 1000 percent. The coeﬃcient
of variation for total regional employment growth is high, indicating strong
variation in regional employment growth rates during the 1990s in Bulgaria.
This pattern remains the same for an analysis of the data on a yearly
basis (see Table 4). The coeﬃcient of variation for total employment in levels
increased over the entire period, with a maximum of 84.4 percent in 1996
when Bulgaria faced great economic diﬃculties and increased to 85.4 percent
in 1999. Evidently, regional disparities in employment increased during the
1990s in Bulgaria.
The coeﬃcient of variation for total regional employment growth shows
a mixed pattern.5 It is very high during the period 1994-1996, reaching a
peak in 1997 with a value of over 2400 percent. This indicates that there is
considerable variation in regional employment growth.
4The coeﬃcient of variation is deﬁned as the ratio of standard deviation over the mean,
(v = std.dev./mean ∗ 100).
5A negative coeﬃcient of variation indicates that the mean over all regions’ employment
growth in the respective year was negative, since standard deviation is positive.This Version: July 30, 2002 10
Variable 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Total reg. empl. 70.9 71.5 73.9 76.6 77.0 79.1 84.4 79.8 79.9 85.4
Sectors
Agriculture 44.9 49.0 48.9 48.6 43.1 40.8 56.2 40.2 39.2 40.8
Industry 72.0 71.2 76.5 81.9 84.9 83.7 82.8 76.7 75.3 81.2
Service 105.0 107.3 109.7 111.9 111.1 118.7 127.2 130.1 131.9 137.8
Shares
Agriculture 35.6 37.7 34.9 33.9 33.3 30.8 35.6 31.7 30.4 31.6
Industry 13.1 14.9 16.5 18.5 19.8 19.7 21.7 21.2 21.9 24.9
Service 15.6 16.3 15.7 15.3 14.8 16.4 18.3 20.1 20.6 19.8
Growth
Total reg. empl. -25.5 -31.0 -112.5 410.6 360.6 497.0 -2469.8 -386.1 -65.6
Agriculture -79.7 2293.7 196.8 176.2 126.1 442.4 536.6 134.0 -115.2
Industry -17.8 -23.2 -50.6 -67.1 -148.6 525.5 -202.4 -79.7 -65.8
Service -43.4 -31.5 1745.7 148.1 1536.2 457.1 -180.5 825.7 145.9
Table 4: Evolution of the coeﬃcient of variation of sectoral employment, sec-
toral employment shares and (sectoral) employment growth for Bulgaria.
In summary, the industrial sector has lost employment in Bulgaria, while
the agricultural sector and service sector retained more or less constant em-
ployment. There is considerable variation in regional employment growth and
sectoral shares. During the 1990s regions have become more unequal in Bul-
garia. Regional variation in employment growth was especially high during
the period 1994-1998.
4.2 Romania
Over the period 1992-1999, Romania has continuously lost employment (see
Figure 4). The loss was particularly high in 1993, a 3.8 percent decrease rel-
ative to 1992 and in 1995, a 5.2 percent respectively. Contrary to Bulgaria,
the evolution of employment has not closely matched the real GDP growth.
GDP declined sharply in the early 1990s, in the mid 1990s the economy recov-
ered, entering in a new recession in 1997/1998. Since 2000, GDP is growing
again. Especially in 1995, GDP growth was very high coinciding with negative
employment growth. This points at productivity gains during the mid-1990s.
The employment share of the industry sector in Romania declined by 7
percentage points as shown in Figure 5. This loss was matched by an increase
in the employment share of the agricultural sector, which has a share of over 40
percent in Romanian employment in 1999. The variation in total employment
is mostly driven by the largest three sector, the agricultural, industry and
service sectors, the construction sector playing only a minor role. While the
agricultural sector remained at 3.4 million employed, the industrial sector lost
more than 1 million workers, with the number of employed persons falling fromThis Version: July 30, 2002 11
Figure 4: Real GDP and employment growth in Romania in percent.
Figure 5: Sectoral shares in employment in Romania.
3.3 to 2 million during the 1990s. The service sector employment fell from 3.2
to 2.6 million. In 1994/95, employment in the service sector moved along with
increasing GDP, while employment in the other sectors declined.
The summary statistics of regional data (see Table 5) again reveal con-
siderable variation in employment shares and growth rates, with a coeﬃcient
of variation for total regional employment of 60 percent some 18 percentage
points lower than in Bulgaria. In the appendix, the map (Figure 17) shows
the spatial variation of employment change during the 1990s. The regional
variation in the sectoral employment shares is also considerable, with a share
of 4 percent for the agricultural sector in Bucharest and a maximal share of 65
percent in Giurgiu. Especially in the agricultural sector’s growth rate there is
enormous variation in the 1990s. The evolution of the coeﬃcient of variation
shown in Table 6 indicates a diﬀerent pattern compared to Bulgaria. WhileThis Version: July 30, 2002 12
Figure 6: Sectoral employment growth in Romania.
in Bulgaria it increased from 71 to 85 percent, in Romania it decreased from
67 to 51 percent, implying that Romanian regions have become more similar
in terms of total employment in the 1990s. Total regional employment growth
had large variations in 1994 and 1996 with values up to 1000 percent, while in
all other years the variation coeﬃcient was around 100 percent. Considerable
regional variation can be noted in 1996 in the growth rate of the construction
sector and in 1998 in the service sector’s growth. As in the case of Bulgaria,
the strong regional variation in employment growth raises the question about
the factors contributing to these disparities.
Summing up, like Bulgaria, Romania experienced a process of de-
industrialization in the 1990s. In contrast to Bulgaria, however, there were
considerable employment losses in the service sector. Regions in Romania have
become more similar in terms of employment. Regional employment growth
experienced great regional variation in 1994 and 1996, which is lower than the
variation in Bulgaria in the years with highest variation.
4.3 Hungary
In Hungary, employment decreased over the period 1992 - 1997. In the initial
phase of transition, GDP decreased strongly, but it resumed positive growth
by 1994. With higher GDP growth rates since 1997 (almost 5 percent), em-
ployment increased again.
The evolution of the sectoral shares in Hungary has been diﬀerent com-
pared to the other two investigated countries (Figure 8. While in Bulgaria
and Romania, the industry sector has lost importance and the agriculturalThis Version: July 30, 2002 13
Variable Obs Mean Std. Dev. Min Max coeﬀ. of variation
Total regional employment 328 230.7 139.9 88 1201 60.6
Sectors
Agriculture 328 83.8 28.2 32.4 159.3 33.6
Industry 328 65.5 52.1 10.8 417.1 79.6
Construction 328 11.7 15.2 1.9 141.9 130.2
Service 328 69.6 73.9 21.9 597.8 106.1
Regions 41
Shares
Agriculture 328 0.4 0.1 0.0 0.7 29.9
Industry 328 0.3 0.1 0.1 0.5 30.2
Construction 328 0.0 0.0 0.0 0.1 41.2
Service 328 0.3 0.1 0.2 0.6 22.7
Growth
Total regional employment 287 0.0 0.0 -0.2 0.1 -176.0
Agriculture 287 0.0 0.1 -0.3 0.3 2942.6
Industry 287 -0.1 0.1 -0.3 0.5 -172.5
Construction 287 0.0 0.3 -0.7 3.3 -1025.1
Service 287 0.0 0.1 -0.4 0.6 -619.8
Table 5: Summary statistics for regional employment, sectoral employment
shares and (sectoral) employment growth in Romania.
Figure 7: Real GDP and employment growth in Hungary.
sector increased to magnitudes of around 40 percent, in Hungary the service
sector dominates the economy. Throughout the 1990s, its share increased from
around 53 to 60 percent. The industry sector held a constant share of around
30 percent, while the agricultural sector slightly lost importance approaching
a share close to West European values. Employment growth has been neg-
ative in all sectors until 1997. Since then employment increased considerably
in the construction, industry, and service sectors. Thus after an initial phase
of employment and GDP loss in Hungary, the economy now seems to recover.
As Table 7 shows, there are substantial regional disparities in employment
in Hungary. While the smallest region has only 29 thousand employed people,
the largest region has more than 950 thousand employed people. This ex-This Version: July 30, 2002 14
Variable 1992 1993 1994 1995 1996 1997 1998 1999
Total regional employment 67.4 64.3 64.2 60.2 57.1 56.5 58.7 51.1
Sectors
Agriculture 33.1 33.0 32.7 33.3 33.8 34.2 34.9 35.0
Industry 81.2 80.4 83.4 76.3 75.6 76.4 77.3 69.1
Construction 144.5 154.3 131.5 113.9 109.1 105.1 117.4 97.9
Service 115.9 114.0 114.6 103.1 98.5 100.3 106.0 96.2
Shares
Agriculture 30.8 30.8 30.3 30.1 30.0 29.5 29.3 27.7
Industry 27.1 29.9 30.9 29.3 29.9 29.7 30.3 30.1
Construction 37.4 46.5 39.2 40.4 38.9 40.0 40.7 38.0
Service 20.7 22.8 23.4 21.4 21.7 24.4 21.7 24.3
Growth
Total regional employment -90.5 -1018.4 -98.7 -731.7 -145.6 -181.7 -166.6
Agriculture 76.9 487.3 -47.4 237.4 148.0 -172.6 51.7
Industry -79.5 -172.5 -258.0 483.6 -80.7 -158.3 -180.0
Construction 5285.8 315.4 -182.7 699.6 -238.8 -136.8 -160.5
Service -60.8 422.0 154.4 -159.8 -282.4 1183.8 -107.6
Table 6: Evolution of the coeﬃcient of variation for Romania.
Figure 8: Sectoral shares in employment in Hungary.
plains the almost twice as high coeﬃcient of variation compared to Romania.
The sectoral shares in employment also have substantial regional diﬀerences.
The coeﬃcient of variation in shares increased during the 1990s for all sectors
except the construction sector, which dropped in 1999 after having reached
a maximum in 1996 (Table 8). The regions have become more diﬀerent in
1998 in their total regional employment size. In the course of higher economic
growth in Hungary, some regions appear to have increased much faster than
others, which explains the jump in the coeﬃcient of variation for total em-
ployment levels in 1998. Regional disparities in employment growth rates (In
the appendix, the map (Figure 18) shows the spatial variation of employment
change during the 1990s.) were especially high in 1996, mostly due to high
regional growth variation in the industry sector. But also in 1998, there were
still substantial variations in the growth rate. While Budapest had a strongThis Version: July 30, 2002 15
Figure 9: Sectoral employment growth in Hungary.
Variable Obs Mean Std. Dev. Min Max coeﬀ. of variation
Total regional employment 160 130.29 155.93 29.26 952.22 119.68
Sector
Agriculture 160 9.38 4.29 2.03 25.23 45.79
Industry 160 40.45 28.89 10.54 195.27 71.41
Construction 160 4.95 6.39 0.69 45.77 129.00
Service 160 75.51 123.16 14.93 734.18 163.10
Regions 20
Share
Agriculture 160 0.10 0.04 0.00 0.21 40.57
Industry 160 0.35 0.07 0.17 0.51 18.70
Construction 160 0.04 0.01 0.02 0.06 25.16
Service 160 0.51 0.08 0.37 0.79 15.21
Growth
Total regional employment 140 -0.03 0.10 -0.36 0.40 -331.90
Agriculture 140 -0.10 0.11 -0.40 0.25 -109.17
Industry 140 -0.02 0.12 -0.43 0.52 -540.66
Construction 140 -0.01 0.23 -0.35 1.01 -1627.67
Service 140 -0.02 0.11 -0.35 0.46 -566.18
Table 7: Summary statistics for regional employment, sectoral employment
shares and (sectoral) employment growth in Hungary.
increase in employment in 1998 (33 percent), other regions like Borsod-Abauj-
Zemplen and Zala lost 14 and 17 percent of their employment respectively. In
1999 all regions experienced positive employment growth. Bacs-Kiskun and
Pest had strong increases in employment of around 20 percent and 30 percent
respectively, while employment in Tolna increased by 6 percent. The standard
deviation of growth rates was thus much smaller, while the mean was higher,
explaining the drop in the coeﬃcient of variation to 42. The strong regional
variability in the agricultural sector in 1999 was of little relevance for the entire
economy due to its small share. Thus in 1999 the country as a whole had a
good growth performance.
Summing up there are similarities and diﬀerences in the three countriesThis Version: July 30, 2002 16
Variable 1992 1993 1994 1995 1996 1997 1998 1999
Total regional employment 111.2 114.7 113.2 113.9 111.2 109.9 148.9 145.6
Sector
Agriculture 38.9 31.4 31.4 32.4 32.8 33.5 36.6 36.7
Industry 74.8 72.0 66.2 64.5 59.6 55.6 85.8 84.9
Construction 130.5 129.2 121.8 120.7 120.7 123.1 130.6 125.7
Service 155.6 155.5 153.8 155.6 153.5 153.9 201.7 194.0
Share
Agriculture 37.8 36.6 37.1 37.8 37.2 38.3 39.7 39.6
Industry 17.2 17.3 17.3 18.5 19.0 20.2 20.6 19.7
Construction 19.1 21.4 20.8 23.2 27.2 25.4 23.8 16.3
Service 14.1 13.4 13.7 14.6 15.0 16.0 17.8 16.0
Growth
Total regional employment -25.5 -23.3 -167.5 -757.1 -120.0 -138.3 42.0
Agriculture -55.5 -30.5 -61.9 -56.6 -161.5 -158.8 -2611.7
Industry -27.4 -62.0 -231.4 2866.7 1102.1 -616.8 64.1
Construction -49.6 -53.3 -99.3 -100.3 -71.5 132.9 57.3
Service -92.5 -30.6 -184.6 -1159.6 -76.2 -83.9 38.7
Table 8: Evolution of the coeﬃcient of variation for Hungary.
with respect to employment, sectoral shares and (sectoral) employment growth.
The average employment size of a region in the three countries is diﬀerent.
While in Bulgaria and Hungary, the average regional employment is around
120 and 130 thousand people employed, in Romania 230 thousand people work
in every region on average. Hungary has a very diﬀerent sectoral structure from
Romania and Bulgaria. While Bulgaria and especially Romania have a very
large agrarian sector, Hungary’s economy is dominated by the service sector.
Regions diﬀer largely in terms of employment size in Hungary, where the co-
eﬃcient of variation increased during the 1990s. In Romania, the coeﬃcient
of variation for regional employment size is only half the size of Hungary and
decreasing. Regions have thus become more similar. In Bulgaria, regional vari-
ation was somewhat higher than in Romania and increased during the 1990s.
In Hungary, regional employment size variation increased in the course of the
1990s. For the sectoral employment shares there is less regional variation in
Hungary compared to Romania and Bulgaria except for the agricultural share.
Regional variation in employment growth rates is highest in Bulgaria, espe-
cially in the mid 1990s. In Hungary this variation is relatively low in the late
1990s but was quite high in 1996, especially in the industrial sector. Overall
one can conclude that the three investigated countries diﬀer substantially in
terms of sectoral composition of their economies. Also the evolution of the
variation in regional employment sizes shows a diﬀerent pattern. Regional em-
ployment diﬀerentials have increased in Hungary and Bulgaria and decreased
in Romania. Regions diﬀer in terms of their sectoral shares, while this variation
is lowest in Hungary. Regional employment growth variation is substantial in
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5 Determinants of Regional Employment
Change
This section presents the results of the regional employment growth decompo-
sition into three components as described in section 2. Our aim is to assess
the importance of the industry mix, regional factors and allocative factors in
explaining regional growth diﬀerentials. We do so by calculating the variance
shares of the respective components.
5.1 Bulgaria
In Bulgaria, region speciﬁc factors play the predominant role in explaining
regional growth variation. π has the largest share of variance in all years, as
shown in table 9. The sectoral/industry mix factor, µ, explains only little or
nothing, while α, the allocative component, has a variance share between 5
and 56 percent. For some years, the covariance term is negative.
1991 1992 1993 1994 1995 1996 1997 1998 1999
var(µ)/var(gj) 0.04 0.13 0.06 0.03 0.04 0.00 0.00 0.25 0.10
var(π)/var(gj) 0.80 0.63 1.35 1.10 0.86 0.54 0.61 1.11 0.74
var(α)/var(gj) 0.05 0.19 0.11 0.56 0.07 0.08 0.05 0.35 0.30
2 ∗ Covariance/var(gj) 0.11 0.05 -0.52 -0.69 0.03 0.38 0.35 -0.70 -0.13
Table 9: Evolution of the variance shares for Bulgaria.
Figure 10 illustrates, that region speciﬁc factors played the major role in
explaining employment growth diﬀerentials, whereas the diﬀerent composition
Figure 10: The evolution of variance shares over time in Bulgaria.
of industries in the regions explained only little of the overall variance.This Version: July 30, 2002 18
The fact that regional factors are the predominant source of regional growth
variation is quite astonishing in view of the fact that the three sectors included
in the analysis are expected to have very diﬀerent growth potentials and dif-
ferent responsiveness to shocks. In the previous section we showed that there
is considerable variation in the regional shares of sectors in total regional em-
ployment. Regional employment growth diﬀerences, however, are driven by
factors speciﬁc to a region, not by diﬀerences in the shares. The importance of
regional factors declined from 1993 to 1996 and had a second (lower) maximum
in 1998. It is interesting to note that the regional component attains its two
maxima in times when GDP growth was positive. Thus especially in times
of booms, which coincide with times of expanding employment in Bulgaria,
some regions grow faster than others. Growth of the economy thus appears
to be unevenly distributed spatially. This result is in line with Petrakos and
Saratsis (2000), who show for Greece that regional inequalities are pro-cyclical,
increasing in times of economic booms and decreasing in times of recessions.
To further assess the importance of each of the three factors individually, we
regressed the gap between regional and national average employment growth
gj − g on each of the three factors separately, as in regressions (9) to (11).6
Clearly, variation of π has the highest explanatory power in the regressions for
all years, with an R2 between 0.44 to 0.99. The sectoral composition factor,
µ, has explanatory power only in 1991, indicating that in the initial phase
of transition the sectoral composition of employment had a signiﬁcant impact
on employment losses. Later on R2 values are lower than 6 percent. The
combination of region-speciﬁc factors and sectoral composition of the region,
α, in some years contributes only little to the explanation of gj − g. In other
years its R2 reaches values of 0.99. The regression results therefore conﬁrm the
insights gained. The sectoral composition has little explanatory power, while
factors speciﬁc to a region drive regional employment growth diﬀerences.
5.2 Romania
Over the period 1993-1999 in Romania, regional factors have the largest share
in overall regional employment growth variance (Table 10). Their variance
share increased in the beginning of the sample and declined again in 1999 (see
also Figure 11). The variance shares of the sectoral composition and the com-
petitiveness factor remained stable at around 3 to 11 percent. Again this result
is astonishing since we consider 4 sectors, which are unevenly distributed across
6The regression results are presented in Table 12 in the appendix.This Version: July 30, 2002 19
1993 1994 1995 1996 1997 1998 1999
var(µ)/var(gj) 0.09 0.01 0.03 0.03 0.06 0.01 0.10
var(π)/var(gj) 0.62 1.27 1.03 0.99 0.91 1.13 0.71
var(α)/var(gj) 0.18 0.11 0.08 0.04 0.06 0.07 0.07
2 ∗ Covariance/var(gj) 0.11 -0.39 -0.14 -0.06 -0.03 -0.21 0.11
Table 10: Evolution of the variance shares for Romania.
Figure 11: The evolution of variance shares over time in Romania.
regions. All 4 sectors may be subject to diﬀerent shocks, regional growth diﬀer-
ences should then be determined by the industry structure of the region. But
the main driving force behind regional growth diﬀerence are regional factors,
not structural ones.
As in the case of Bulgaria, for Romania the regression results indicate the
highest explanatory power for the variable π with R2 values between 0.69 and
0.94. Thus region speciﬁc factors appear to explain regional growth perfor-
mances fairly well. The sectoral composition of the economy has some ex-
planatory power only in 1996 and 1999, in all other years it is around zero
percent. The competitiveness factor α has slightly higher R2 values than µ
but is also negligible.
5.3 Hungary
Region speciﬁc factors constitute the largest share of regional employment
growth variance in Hungary, as shown in Table 11. π’s variance share is around
100 percent with a drop in 1997, where the covariance between the three
factors gained some importance. Over the entire period the importance of π
has decreased by 10 percentage points. Again we believe that the result isThis Version: July 30, 2002 20
1993 1994 1995 1996 1997 1998 1999
var(µ)/var(gj) 0.20 0.09 0.00 0.00 0.00 0.00 0.01
var(π)/var(gj) 1.07 1.26 1.04 1.00 0.77 0.93 0.96
var(α)/var(gj) 0.11 0.04 0.00 0.00 0.05 0.03 0.02
2 ∗ Covariance/var(gj) -0.38 -0.39 -0.04 0.00 0.17 0.03 0.01
Table 11: Evolution of the variance shares for Hungary.
Figure 12: The evolution of variance shares over time in Hungary.
remarkable since the 4 considered sectors have indeed very diﬀerent shares in
each region, though the coeﬃcient of variation for the shares is in all but the
agricultural sector lower than in Bulgaria and Romania. Although the sectors
may be subject to very diﬀerent shocks and thus cause regions to grow at
diﬀerent speed, regional diﬀerences in growth performance are almost entirely
driven by region speciﬁc factors.
In Hungary, the same results as in Romania and Bulgaria are obtained
in the regression analysis (Table 14 in the appendix). For every year the
regression of gj − g on π yields the highest R2 with values between 0.89 and
0.99. The R2 in the regressions on α and µ respectively are much lower with
values between 0 and 30.
5.4 Robustness Check and Interpretation
In the preceding exercise we assessed the role of sectoral employment composi-
tion in explaining regional employment growth diﬀerentials in three transition
countries. We ﬁnd that the sectoral mix does not play a major role in ac-
counting for regional employment dynamics in Bulgaria, Hungary and Roma-
nia. Highly aggregated data may bias our results. Therefore, as a robustness
check, the above analysis was applied to Hungarian data with a 1-digit indus-
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indicating that our high level of aggregation with 4 sectors does not drive our
results. Furthermore for all three countries, we implemented the shift-share
analysis for a 2-digit classiﬁcation of the manufacturing sector7 (see Figures
13, 14 and 15 in the appendix.). The results are qualitatively identical to those
presented above.
The analysis shows that in the three transition countries, the sector-
composition of employment in a region does not explain regional growth pat-
terns. The results of the shift-share analysis rather indicate that by far the
largest part of regional employment growth diﬀerentials can be ascribed to the
fact that the industries in a region grow slower or faster than the national
average. This is surprising given the regional diﬀerentials of sectoral shares.
These broadly deﬁned sectors are possibly subject to quite diﬀerent shocks
leading on a regional level to diverging growth performances.8
Our analysis, however, implies that in Bulgaria, Romania and Hungary the
sectoral composition of the region does not play a major role. There are at
least two explanations for this. First, the sectors may be strongly interrelated.
This implies that if one sector is aﬀected by a shock, all the other sectors in the
respective region will beneﬁt or suﬀer, meaning that strong interindustry spill-
over eﬀects are present. Second, there may be very few idiosyncratic shocks
aﬀecting only one speciﬁc sector, whereas many region speciﬁc shocks aﬀect
regions as a whole. Both views justify the analysis of regions on an aggregate
level, neglecting the sectoral composition of industries.
7In Bulgaria, national statistics published distinguish between 14 diﬀerent manufacturing
sectors, in Romania 12 and in Hungary 8. The analysis of the data showed that indeed
regions have quite diﬀerent compositions of sectors. All three capital regions, e.g. have a
very low share in agriculture and very high shares in the service sector, whereas the opposite
is true for the country side. Also, the coeﬃcient of variation of sectoral shares is high in all
cases.
8Consider the following thought experiment: The occurrence of a particularly long and
strong winter should impact on the production of the agricultural sector, which should lead
to signiﬁcant lay-oﬀs in employment. Regions with a high agricultural sector should be
aﬀected much more by this winter than regions with virtually no agricultural sector.This Version: July 30, 2002 22
6 Conclusions and Policy Implications
In this paper we used employment data at regional level for the period 1990-
1999 and applied a shift-share analysis to explain regional employment growth
diﬀerentials at sectoral level in three transition countries, namely Bulgaria,
Romania and Hungary. The sectors included in our analysis are agriculture,
industry, construction and services. Our research results suggest the following
conclusions and policy implications:
1. We ﬁnd both commonalities and particularities in the patterns of re-
gional employment growth in the three above mentioned transition countries.
In the period 1990-1999 the industrial sector has declined everywhere, most
strongly in Bulgaria and Romania, while the service sector has grown in Bul-
garia and especially in Hungary. Bulgaria and Romania have experienced
a growing share of employment in agriculture. Regional disparities in em-
ployment have been increasing in Bulgaria and Hungary and decreasing in
Romania.
2. Despite diﬀerent patterns of regional disparities we ﬁnd that in all
three countries regional variance in employment growth is explained mostly
by region-speciﬁc factors. A complementary regression analysis performed for
each component supports these results. Employment growth diﬀerentials are
uniform across sectors and vary across regions. Our results indicate that over
the period 1990-1999 the share of the variance due to region-speciﬁc factors is
decreasing in Bulgaria and Hungary while it is increasing in Romania. Regional
industry mix does not play an important role in explaining regional growth
diﬀerentials.
Several hypotheses can be put forward to explain these results. First, the
four sectors analyzed in this paper are interrelated at regional level. This
implies that if one sector is aﬀected the other sectors in the region will be
aﬀected as well. Second, the nature of shocks seems to be region-wide rather
than industry -speciﬁc.
3. Our ﬁndings suggest that there is no scope for an industrial policy to
foster a speciﬁc industrial mix in promoting regional growth in the three tran-
sition countries analyzed here. Regions lagging behind seem to suﬀer from
an uniform employment growth gap across sectors. This suggest the need
for (regional) policy measures to increase employment opportunities and at-
tractiveness in these regions such as upgrading of infrastructure and human
capital.This Version: July 30, 2002 23
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